where transcriptional activators might be sterically excluded or where silencing factors are concentrated. In contrast, transcriptional activation could be facilitated if a locus were relocated to an open, more accessible environment. However, in only a few cases has subJonathan R. Chubb and Wendy A. Bickmore* MRC Human Genetics Unit Crewe Road Edinburgh EH4 2XU United Kingdom nuclear position been directly shown to influence gene expression. In S. cerevisiae, silencing is restored to a crippled mating-type locus by artificially tethering it to the nuclear envelope (Andrulis et al., 1998). There are Many proteins are concentrated in compartments correlations between gene silencing and sub-nuclear within the nucleus. Chromatin is also compartmentallocalization in other organisms. In the Drosophila brown ized at different nuclear sites. However, nuclear prodominant (bwD) mutation, insertion of a large block of teins have now been shown to be highly mobile. This heterochromatin into one allele of the brown gene rereview considers the formation and function of nuclear sults in the relocation of the wild-type allele to a heterocompartments in a situation in which proteins are rapchromatic site and renders it silent. Individual silenced idly moving through the nuclear volume. 
with this. The most mobile loci studied so far in human matin and nuclear compartments, once thought to be nuclei have an average range of movement of 0.5 m stable, is now considered highly dynamic. Hence, struc- (Chubb et al. 2002) . This restricts a locus to only ‫/1ف‬ tural organization within the nucleus represents a dy-1000 th of the nuclear volume, substantially limiting the namic steady state rather than a static situation. Our range of environments that it has a reasonable likelihood instinct is to infer function from this structural organizaof accessing (Figure 1 ). However, similar levels of short tion, but this may be flawed in the light of a growing range rapid chromatin motion seen in S. cerevisiae and body of evidence suggesting that compartments are Drosophila give a locus access to a much larger proporthemselves established by particular nuclear functions. tion of the nuclear volume (0.5 m is half the radius of In this review, we shall analyze this problem from the a yeast nucleus) (reviewed by Gasser, 2002 We have argued that differences in local protein concen2002b). The major histocompatibility (MHC) locus at trations at different nuclear sites may be sufficient to 6p24 is observed on loops of chromatin that extend influence gene expression or gene silencing. However, away from the human chromosome 6 (Volpi et al., 2000) . these issues can only be resolved by perturbing nuclear The epidermal differentiation complex (EDC) at 1q21 is environments and analyzing the downstream effects. similarly located outside the chromosome 1 territory.
The development of technologies to look at chromatin, "Looping out" of these loci is more pronounced in cells genes, and their expression products in living cells will in which the coordinately regulated genes from these certainly facilitate this. regions are expressed. The gene dense 11p15.5 region
